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BEST AVAILABLE IMAGES 


Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 


BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 


IMAGES ARE BEST AVAILABLE COPY. 


As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 
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DOF.PMAG.zp1 

graphics 
xmx^xroaxC) 
xmn«xfflinC) 
ymx=ymax() 
yrarf=ymin() 
xwidth=xmx-xmn 
ywidth^^ymx-ymn 
x1 ef t«xmn+ (0 . l*xwi dth) 
x ri gh^xmn+ (0.95 *xwi dth) 
ytopp=ymn+CO . 05*ywi dth) 
ybott«ymn+cO . 7*ywi dth) 

line xleft,ytopp,xrigh,ytopp 
line xrigh,ytopp,xrigh,ybott 
line xrigh,ybott,xleTt,ybott 
line xleft,ybott,xleft,ytopp 

format 4.3 
settextsize 140,80 

gtext 0,68*xwidth,CO.85)*ywidth,0."Wav 

gtext 0.68*xwidth,C0.88)*ywidth,0."WGT 

for 1sl,nwavO,l 

gtext (0 - 68+i *0 , 05) *xwi dth , 0 . 8 5*ywi dth , 0 , $st r (wavl (i ) ) 
gtext (0 • 68+i *0 . 05) *xwi dth , 0 . 88*ywi dt h , 0 , $st r (wwgt (i ) ) 

next 

gtext 0.68*xwidth, CO. 91)*ywidth,0, "Relative illumination : " 
gtext 0 . 9*xwi dth , (0 . 91) *ywi dth , 0 , $str (rel i (nfl dC))) 
settextsize 90,50 

input "Please input startpoint Cmm):'\start 
if (5tart<=0) then input *' Pi ease input startpoint (mm):", start 
input "Please input pixel size (um):",pix 
if (pix<==0) then input "Please input pixel size Cuffl):",pix 
fon i=start,start+150,10 

xpos=xleft+(i-start)/150*0.85*xwidth 

line xpos,ytopp,xpos,ybott 

format 3.0 — . r-^] 

gtext xleft*0.85+Ci-start)/15O*O.85*xwidth,0.72*ywidth,O,$str(i) 

next 

settextsize 70,40 
for 1=1, 14,1 

ypos=ytopp+i /14* . 65*ywi dth 

line xleft,ypos,xrigh,ypos 

format 3.0 

gtext 0 , 05*xwi dth , ytopp*0 . 9+(i -1)/14* . 65*ywi dth , 0 , $str|Cl4-i +1) 

next 

gtitle "The DOF and pmag curve of current desigh" 
gdate 

format 12.6 
oldthic=thic(0) 

getsystemdata 2 
settextsize 120.40 

j=l 

atext xwidth*0.018,0.85*ywidth,0,"centering " 
for i=l,nsurO-2,l 

If CgindCi) 1-0,0) 
format 2.0 

gtext xwi dth*0 . 10+ (i -1) *0 . 07*xwi dth , 0 . 85*ywi dt 1 , 0 , $st r ( j )+ 
gtext xwidth*0.12+U-l)*0.07*xwidth,O.85*ywidti,O/" " 
format 4.2 


Vx/ 


+$str(vec2(7)) 


IX)F_-PMAG.2pl 

1f(:curvCi)*curvCi+l)<0) then 
centerl ng=abso ( (sdi a (i ) * cu rv (i ) +sdi a (i +1) * cu rv (i +1) ) ) 

ifCcurv(i)*curvCi+l)>0) then 
centering«ab50(CsdiaCi)*curvCi)-sdiaCi+l)*curvCi+l))) 

gtext xwi dth*0 - 13+ ( j -1) *0 . 07*xwi dth , 0 . 85 *ywi dt|h , 0 , $str (cente ri ng) 

J=i+1 

end1f 

next 

format 4.2 
settextsize 70,40 

gtext xwi dth*0. 018, 0.9l*yw1 dth, 0," image space f/# : "+$strCve^C8)) 
otext xwidth*0. 018, 0-94*ywidth,0, "effective focal length 
Tcolor (3) 

gtextcent yran+(0- 77*ywi dth) , "di stance (mm) " 
gtext xlGft*0.32,0.5*yw1dth,90,"bar width (mil)" 

format 12.6 
settextsize 100,40 
gii nmtf =1 
raaxfreq=0 
thic 0=start 
update all 
for k«0.200,0,2 
Ji=nfldO 
for i=l,nfldO,l 

oetmtf k, 0,1,2,1,1 

Tprint veclCO) • ^ 

! print veclCl) 

if (veclCO)<minmtf) then minmtf=veclCO) 
if (veclCl)<minmtf) then minmtf=veclCl) 
if (minmtf<=0.3) 

maxfreq=k 

goto 1 

endif 

next 

next 
label 1 
I color (1) 

■output "l.txt" append 

ol dxpos=xl eft+0/150*0 . 85*xwi dth 
oldypos=ytopp+(14-(l/(maxfreq/CsdiaC0)/sdiaCnsurO)))*0.5/25.4K000))/14*0.65*ywidth 
svritch=0 
m=0 

for j=start,start+150,3 — 
thic 0=j 
update all 
nnnmtf=l 
for k=fli.200.0.3 

!i=nfldO 

for i-l,nfldO,l 

getratf k,0,i,2,l,l 

if (veclC05<minratf) then minmtf=veclC0) 
if (vecia)<minmtf) then m1n«it*=teclCl) 
if (minmtf<=0.3) ' 

maxf reqi=k 

goto 2 

endif 
next 


next 
label 2 

if Cmaxfreq-'S)>0 


page 2 


e1 se 


f»»maxfreq-10 


oofjpmc.zpl 


i-rCCswitch^O) & (l/(maxfreq/(sdia(0)/sdia(nsurC))))|0 
! color (0) 

a$="FOV for 10 mil: •'+$str(;2*5diaCg)) + " at ' 
gtext xwidth*0.018.0.97*ywidth.0,a$ 
switch=l 
format 12.6 
! col or CI) 

el se 

if (Cswitch^l) & ^ ..SN 

Cl/Cmaxfreq/(sdia(0)/sdia(nsurO)))*0.S/25.4*1000>-13)) 

IcolorCO) , # 

format S.2 * ^ ^. .. 

a$=$strC2*5dia(0))+" at "+$strC3-2)+" 
gtext xwidth*0.44.0.97*ywidth,0,a$ 
switch^) 
format 12.6 
goto 3 
Tcolor(l) 


endlf 
newxpo5'=' 


endif 


xl eft+( j -start)/150*0 . 85*xwi dth 


newypos=ytopp+C14-(l/(maxfreq/(sdia(0)/sdiafnsurO)))*0.5/^ 
if (C14-l4*Coldypos-ytopp)/0.65/ywidth)<14) then line 

ol dxpo5 , ol dypos , newxpos , newypos 
oldxpos=nevyxpos 
ol dypos=newypos 

next 
label 3 
thic O^start 
update all 

• ol dxpo5=xl eft+0/150*0 . 85*xwi dth 

oldxposl=xleft+0/lS0.*0.85*xwidth ^ ^ ^. 

oldypos=^ytopp+C14-(0. 5/CCO. 5/1.6/pix*10O0)/(sdiaC0)/sdia 

65*ywidth 

Oljdjposl=jjtopp+(l4-(0.5/((0.5/l.4/p1x*l000)/(sdia ^ 

for j=start,start+150,4 

thic 0=j ^. f 

-update al> . ' » 

newxpos=xl Gft+ ( j - start) /150*0 . 85*xwi dth 
newxposl==xl ef t+C j -start) /150*0 . 85*xwi dth 


**1000))/14*0. 65*ywidth 


newypos=y topp+C14- (0 - 5/C CO . 5/1 . 6/pi x*1000)/ Csdi a(0)/sdi a 
65*ywidtfi 

newyposl=ytopp+C14"C0. 5/(C0. 5/l-4/pix*l600)/Csdia 
.65*ywidtn i 

1 i ne ol dxpos , ol dypos , newxpos , newypos 
1 i ne ol dxppsi , ol dyposi, newxposl, natfyposX 
ol dxpos3=newxpos ; 
ol dypos=newypos 
ol dxposl^newxpQsl ' 
ol dypo5l»newyposl 


next 
thic 0=oldthic 


Page 3 


5/Z5.4*1000<=13)) 
+$strCj-2)^ ram ; " 


mm 


(nsur|O))V25.4*1000))/14*0. 
(0)/scliaCnsulrO)))/25.4*1000))/14*0 


(nsuiiO)))/25 . 4*100W)/14*0. 
(0)/sdia(n5drO)))/25.4*1000))/a4*0 
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b) SioefeFtjime SbuttcrMbde 


METHOD OF GLOBAL EXPOSURE CONTROL 
WITHIN A IMAGING-BASED BAR CODE SYMBOL READING SYSTEM 


STEP A: SELECT THE SINGLE FRAME SHUTTER MODE OF OPERATION FOR 
THE CMOS IMAGING SENSING ARRAY PROVIDED WITHIN AN IMAGING- 
BASED BAR CODE SYMBOL READING SYSTEM EMPLOYING AN 
AUTOMATIC LIGHT EXPOSURE MEASUREMENT AND ILLUMINATION 
CONTROL SUBSYSTEM, A MULTI-MODE ILLUMINATION SUBSYSTEM, AND 
A SYSTEM CONTROL SUBSYSTEM INTEGRATED THEREWITH, AND IMAGE 
FORMATION OPTICS PROVIDING THE CMOS IMAGE SENSING ARRAY WITH 
A FIELD OF VIEW INTO A REGION OF SPACE WHERE OBJECTS TO BE 
IMAGED ARE PRESENTED. 


I 


STEP B: USE THE AUTOMATIC LIGHT EXPOSURE MEASUREMENT AND 
ILLUMINATION CONTROL SUBSYSTEM TO CONTINOUSLY COLLECT 
ILLUMINATION FROM A PORTION OF THE FIELD OF VIEW, DETECT THE 
INTENSITY OF THE COLLECTED ILLUMINATION, AND GENERATE AN 
ELECTRICAL ANALOG SIGNAL CORRRESPONDING TO THE DETECTED 
INTENSITY, FOR PROCESSING. 


\ 


STEP C: ACTIVATE (E.G. BY WAY OF THE SYSTEM CONTROL SUBSYSTEM 19 
OR DIRECTLY BY WAY OF TRIGGER SWITCH 2C) THE CMOS IMAGE 
SENSING ARRAY SO THAT ITS ROWS OF PIXELS BEGIN TO INTEGRATE 
^PHOTONICALLY GENERATED ELECTRICAL CHARGE IN RESPONSE TO THE 
FORMATION OF AN IMAGE ONTO THE CMOS IMAGE SENSING ARRAY BY 
THE IMAGE FORMATION OPTICS OF THE SYSTEM. j 

■ ■ _i 



STEP D: WHEN ALL ROWS OF PIXELS IN THE IMAGE SENSING ARRAY ARE 
OPERATED IN A STATE OF INTEGRATION, AUTOMATICALLY GENERATE AN 
ELECTRONIC ROLLING SHUTTER (ERS) DIGITAL PULSE SIGNAL FROM THE 
CMOS IMAGE SENSING ARRAY AND PROVIDE THIS ERS PULSE SIGNAL TO 
THE AUTOMATIC LIGHT EXPOSURE MEASUREMENT AND ILLUMINATION 
CONTROL SUBSYSTEM SO AS TO ACTIVATE LIGHT EXPOSURE 
[measurement AND ILLUMINATION CONTROL OPERATIONS 
THEREWTTHIN. 


J 



PS. T-El 



STEP E: UPON ACTIVATION OF THE AUTOMATIC LIGHT EXPOSURE 
MEASUREMENT AND ILLUMINATION CONTROL SUBSYSTEM, PROCESS THE 
ELECTRICAL ANALOG SIGNAL BEING CONTINUOUSLY GENERATED 
THEREWITHIN, MEASURE THE LIGHT EXPOSURE WITHIN A PORTION OF 
SAID FIELD OF VIEW, AND GENERATE AN AUTO-EXPOSURE CONTROL 
SIGNAL FOR CONTROLLING THE GENERATION OF ILLUMINATION FROM AT 
LEAST ONE LED-BASED ILLUMINATION ARRAY IN THE MULTI-MODE 
ILLUMINATION SUBSYSTEM THAT IS SELECTED BY AN ILLUMINATION 
ARRAY SELECTION CONTROL SIGNAL PRODUCED BY THE SYSTEM 
CONTROL SUBSYSTEM 


V 


STEP: F: USE THE AUTO-EXPOSURE CONTROL SIGNAL AND THE 
ILLUMINATION ARRAY SELECTION CONTROL SIGNAL TO DRIVE THE 
SELECTED LED-BASED ILLUMINATION ARRAY AND GENERATE 
ILLUMINATION THEREFROM INTO THE FIELD OF VIEW OF THE CMOS 
IMAGE SENSING ARRAY, PRECISELY WHEN ALL ROWS OF PIXELS IN THE 
CMOS IMAGE SENSING ARRAY ARE IN A STATE OF INTEGRATION, 
THEREBY ENSURING THAT ALL ROWS OF PIXELS IN THE CMOS IMAGE 
SENSING ARRAY HAVE A COMMON INTEGRATION TIME. 
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FIG. 13M 

METHOD OF ILLUMINATING OBJECTS WITHOUT SPECULAR REFLECTION 


STEP A: USE THE AUTOMATIC LIGHT EXPOSURE MEASUREMENT AND 
CONTROL SUBSYSTEM TO MEASURE THE LIGHT LEVEL TO WHICH THE 
CMOS IMAGE SENSING ARRAY IS EXPOSED. 


STEP B: USE THE AUTOMATIC IR-BASED OBJECT PRESENCE AND RANGE 
DETECTION SUBSYSTEM TO MEASURE THE PRESENCE AND RANGE OF THE 
OBJECT IN EITHER THE NEAR OR FAR FIELD PORTION OF THE FIELD OF 
VIEW (FOV) OF THE SYSTEM. 


STEP C: USE THE DETECTED RANGE AND THE MEASURED LIGHT EXPOSURE 
LEVEL TO DRIVE BOTH THE UPPER AND LOWER LED SUBARRAYS 
ASSOCIATED WITH EITHER THE NEAR OR FAR FIELD WIDE AREA 
ILLUMINATION ARRAY. 


STEP D: CAPTURE A WIDE-AREA IMAGE AT THE CMOS IMAGE SENSING 
) ARRAY USING THE ILLUMINATION FIELD PRODUCED DURING STEP C. 


STEP E: RAPIDLY PROCESS THE CAPTURED WIDE-AREA IMAGE DURING 
STEP D TO DETECT THE OCCURANCE OF HIGH SPATIAL-INTENSITY LEVELS 
IN THE CAPTURED WIDE-AREA IMAGE, INDICATIVE OF A SPECULAR 
REFLECTION CONDFTION. 


SIEPF: - ' 

IF A SPECULAR REFLECTION CONDTTION IS DETECTED IN THE PROCESSED 
WIDE-AREA IMAGE, THEN DRIVE ONLY THE UPPER LED SUBARRAY 
ASSOCIATED WITH EITHER THE NEAR HELD OR FAR HELD WIDE AREA 
ILLUMINATION ARRAY. 


IF A SPECULAR REFLECTION CONDITION IS NOT DETECTED IN THE 
PROCESSED WIDE-AREA IMAGE, THEN USE THE DETECTED RANGE AND 
THE MEASURED LIGHT EXPOSURE LEVEL TO DRIVE BOTH THE UPPER AND 
LOWER LED SUBARRAYS ASSOCIATED WTTH EITHER THE NEAR FIELD OR 
FAR FIELD WIDE AREA ILLUMINATION ARRAY,. 


nj 111- 


STEP G: CAPTURE A WIDE-AREA IMAGE AT THE CMOS IMAGE SENSING 
ARRAY USING THE ILLUMINATION HELD PRODUCED DURING STEP F. 


:> P . A.PT T^ T V ■■PP /^ /T'.CCC ... rr iJT? /T!! a DrrT.TPTTr^ ..W/irM? a pt? A T\ ifA^ 

o. KArlLllirT r KUL^llioo 1 rlli ^/\r 1 W lL^III/-/\l\.l_i/\ llVl/\\ 

STEP G TO DETECT THE OCCURANCE'OF HIGH SPATIAL-INTENSITY LEVELS 
IN THE CAPTURED WIDE-AREA IMAGE, INDICATIVE OF A SPECULAR 
REFLECTION CONDITION. 


STEP I: 

IF A SPECULAR REFLECTION CONDITION IS STILL DETECTED IN THE 
PROCESSED WIDE-AREA IMAGE, THEN DRFVE THE OTHER LED SUBARRAY 
ASSOCIATED WITH EITHER THE NEAR FIELD OR FAR HELD WIDE AREA 
ILLUMINATION ARRAY. 


) IF A SPECULAR REFLECTION CONDITION IS NOT DETECTED IN THE 

PROCESSED WIDE-AREA IMAGE, THEN DRIVE USE THE DETECTED RANGE 
AND THE MEASURED LIGHT EXPOSURE LEVEL TO DRIVE THE SAME LED 
SUBARRAY (AS IN STEP C) ASSOCIATED WITH EFTHER THE NEAR HELD OR 
FAR FIELD WIDE AREA ILLUMINATION ARRAY. 


STEP J: CAPTURE A WIDE-AREA IMAGE AT THE CMOS IMAGE SENSING 
ARRAY USING THE ILLUMINATION FIELD PRODUCED DURING STEP 1. 

STEP K: RARTDLY PROCESS THE CAPTURED WIDE-AREA IMAGE DURING 
STEP J TO/aBSENCE OF HIGH SPATIAL-INTENSITY LEVELS IN THE 
CAPTURED WIDE-AREA IMAGE, CONHRMING THE ELIMINATION OF THE 
ONCE DETECTED SPECULAR REFLECTION CONDTnON. 


F^Gi. /3A72 


STEP L: 

IF NO SPECULAR REFLECTION CONDITION IS DETECTED IN THE 
PROCESSED WIDE-AREA IMAGE AT STEP K, THEN PROCESS THE WIDE- 
AREA IMAGE USING MODE(S)SELECrED FOR THE MULTI-MODE IMAGE- 
PROCESSING BAR CODE READING SUBSYSTEM. 


IF A SPECULAR REFLECTION CONDITION IS STILL DETECTED IN THE 
PROCESSED WIDE-AREA IMAGE, THEN RETURN TO STEP A REPEAT STEPSA 
THROUGH K. 


) 
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PROGRAMMABLE MODES OF BAR CODE SYMBOL READING OPERATION 
) WITHIN THE HAND-SUPPORTABLE DIGITAL IMAGING-BASED BAR CODE 

SYMBOL READER OF THE PRESENT INVENTION 

Programmed Mode of System Operation No. 1: Manually-Triggered Single-Attempt ID 
Single-Read Mode Employing the No-Finder Mode of Operation 

— ^Progxammed-Mode O-fJSy^tem Operation-No, 2:-ManuaUyJ-riggered-Multiple-At;t^ - 

Single=Read-Mode Employing the No-Finder Mode of Operation 

Programmed Mode Of System Operation No. 3: Manually-Triggered Single- Attempt 
1D/2D Single-Read Mode Employing the No-Finder And The Automatic Or Manual Modes 
of Operation 

Programmed Mode of System Operation No. 4: Manually-Triggered Multiple-Attempt 
1D/2D Single-Read Mode Employing the No-Finder And The Automatic Or Manual Modes 
of Operation 

Programmed Mode of System Operation No. 5: Manually-Triggered Multiple-Attempt 
1D/2D Multiple-Read Mode Employing the No-Finder And The Automatic Or Manual 
Modes of Operation 

\ Programmed Mode of System Operation No. 6: Automatically-Triggered Single-Attempt 

^ ID Single-Read Mode Employing The No-Finder Mode Of Operation 

Programmed Mode of System Operation No. 7: Automatically-Triggered Multi-Attempt 
ID Single-Read Mode Employing The No-Finder Mode Of Operation 

Programmed Mode of System Operation No. 8: Automatically-Triggered Multi- Attempt 
1D/2D Single-Read Mode Employing The No-Finder and Manual and/or Automatic Modes 
Of Operation 

• I - " - ' ■ " i I 

"Prbgranimed Mode of System Operation No." 9: Automatically-Trigged MuIB-Attempt 
1D/2D Multiple-Read Mode Employing The No-Finder and Manual and/or Automatic 
Modes Of Operation 

Programmable Mode of System Operation No. 10: Automatically-Triggered Multiple- 
Attempt 1D/2D Single-Read Mode Employing The Manual, Automatic or Omniscan Modes 
Of Operation 

Programmed Mode of System Operation No. 11: Semi- Automatic-Triggered Single- 
Attempt 1D/2D Single-Read Mode Employing The No-Finder And The Automatic Or 
Manual Modes Of Operation 


ml 


Programmable Mode of System Operation No. 12: Semi- Automatic-Triggered Multiple- 
Attempt 1D/2D Single-Read Mode Employing The No-Finder And The Automatic Or 
Manual Modes Of Operation 

Semi-Automatic-Triggered Multiple-Attempt 1D/2D Multiple-Read Mode Employing The 
No-Finder And The Automatic Or Manual Modes Of Decoder Operation; Programmable 
Mode of Operation No. 13 

Trogrammable"Mod^f^pera^tiMT^orl4T"Semi^^^ 

1D/2D Multiple-Read Mode Employing The No-Finder And The Omniscan Modes Of 
Operation 

Programmable Mode of Operation No. 15: Continously-Automatically-Triggered Multiple- 
Attempt 1D/2D Multiple-Read Mode Employing The Automatic, Manual Or Omniscan 
Modes Of Operation 

Programmable Mode of System Operation No. 16: Diagnostic Mode Of Imaging-Based Bar 
Code Reader Operation 

Programmable Mode of System Operation No. 17: Live Video Mode Of Imaging-Based Bar 
Code Reader Operation 
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